SUMMARY During the first week of life serum calcium, phosphorus, magnesium, immunoreactive thyrocalicitonin hormone, and parathyroid hormone concentrations were determined daily in 36 preterm and 29 small for gestational age, full term, healthy infants. Preterm babies with early neonatal hypocalcaemia had significantly higher concentrations of serum thyrocalcitonin hormone in the first four days of life than normocalcaemic preterm babies. Parathyroid hormone concentrations were similar in hypocalcaemic and normocalcaemic infants. In contrast, in the full term group no significant differences were detected in thyrocalcitonin hormone and parathyroid hormone patterns between hypocalcaemic and normocalcaemic subjects. This suggests two different pathogeneses for early hypocalcaemia in low birthweight infants. Hyperthyrocalcitoninaemia seems to be the main determining factor in preterm infants, while a non-hormonal pathogenesis should be considered in full term infants who are small for gestational age.
Hypocalcaemia occurs often in the neonatal period, mainly in preterm and small for gestational age, full term babies. [1] [2] [3] Late hypocalcaemia, which occurs after the third day of life, is associated with high phosphorus:calcium ratios in formula feeds and, more rarely, with hypomagnesaemia or hormonal disorders.2 >6 The pathogenesis of early hypocalcaemia, which occurs during the first 72 hours of life, has not been clearly defined,7 8 although inadequate secretion of parathyroid hormone8-11 and increased concentrations of thyrocalcitonin hormone9 12 13 have been implicated. Until now, however, the different secretions of these hormones in the neonatal period has merely been related to the mean total serum calcium concentrations, without subdividing the studied population into those with and without hypocalcaemia.
The aim of the present study was to investigate the role of thyrocalcitonin and parathyroid hormones in the pathogenesis of early neonatal hypocalcaemia in hypocalcaemic and normocalcaemic babies who were either preterm or small for gestational age and full term.
Patients and methods
The study was carried out on 65 healthy low birthweight newborn babies (birth weight <2500 g) who were preterm (n=36) or full term (n=29). It was approved by the ethical committee of our department and had the informed consent of the parents. Gestational age was assessed according to the last normal menstrual period and confirmed by the Dubowitz scoring system.14 Infants who were small for gestational age were defined according to the standards of Lubchenco et al. '5 All Figure 1 and clinical data on these study groups in Table 1 . Mean serum calcium concentrations were significantly lower and mean serum thyrocalcitonin hormone concentrations significantly higher in preterm babies compared with small for gestational age, full term babies. No significant differences were detected in parathyroid hormone concentrations between the two groups. An inverse correlation was found in both the preterm and the full term babies between serum thyrocalcitonin hormone and calcium and between serum parathyroid hormone and calcium in the first three days of life. The correlation coefficient for thyrocalcitonin hormone and calcium concentrations was r=0-993 on day 1, r=0995 on day 2, and r=0-983 on day 3 (p<001) and for parathyroid hormone and calcium concentrations was r=0-828 on day 1, r=0-839 on day 2, and r=0-847 on d.y 3 (p<002).
Hypocalcaemic v normocalcaemic babies.
Preterm babies
The incidence of early hypocalcaemia was 33 3% (12 of 36) in the preterm babies and 17-1%'o (five of 29) in the full term babies. Mean concentrations of serum calcium and thyrocalcitonin and parathyroid hormones in hypocalcaemic and normocalcaemic preterm babies during the first week of life are shown in Figure 2 and clinical data on these study groups in Table 2 . Serum calcium decreased after day of life. Significant differences in calcium concentrations were observed between the two groups on the second, third, and fourth days of life (p<0O001, p<0001, and p<0 01, respectively). Mean thyrocalcitonin hormone concentrations were similar on the first day of life in the two groups. A pronounced increase in the mean serum thyrocalcitonin hormone concentration from 118 pg/ml to 169 pg/ml on the third day, was observed in the hypocalcaemic babies. Thyrocalcitonin hormone values in hypocalcaemic babies were significantly higher than in normocalcaemic infants on the second, third, and fourth days of life (p<0.01, p<0.001, and p<0001, respectively). Thereafter, similar thyrocalcitonin hormone concentrations were observed in both preterm groups. In both groups an increase in serum parathyroid hormone concentrations, more evident in hypocalcaemic (+113%) than in normocalcaemic (+62*8%) babies, was observed at between one and three days of life, followed by constant concentrations up to the seventh day. No significant differences in parathyroid hormone values and patterns between hypocalcaemic and normocalcaemic preterm infants were observed. Serum phosphorus, magnesium, total protein, and electrolyte concentrations, packed cell volume, and acid base state were similar in both preterm groups. No infant had a serum glucose concentration lower than 2-22 mmol/l and only 25 babies (12 of whom were hypocalcaemic and 13 of whom were normocalcaemic) were treated with phototherapy.
Small for gestational age, full term babies Figure 3 shows the mean serum calcium and thyrocalcitonin and parathyroid hormone concentrations for the hypocalcaemic and normocalcaemic small for gestational age, full term babies. The serum calcium concentration decreased in the hypocalcaemic group from the initial mean value of 2 2 mmol/l to 1-72 mmol/l on the third day of life; the lowest mean serum calcium concentration in the normocalcaemic group was 2-12 mmol/l on the fourth day of life. Thyrocalcitonin hormone concentrations showed a small increase in the first 24 hours and then decreased in both groups. A similar increase of serum parathyroid hormone values was observed in hypocalcaemic (+56%) and normocalcaemic (+74%) babies between one and three days.
No particular trends of parathyroid hormone were then observed in either group. Although significant differences in mean serum calcium concentrations were observed between the two groups on the second, third, and fourth days of life (p<001, p<0001, and p<001, respectively), no significant differences were detected in mean serum thyrocalcitonin and parathyroid hormone concentrations serum calcium concentrations during the neonatal period. The significant differences we found in serum thyrocalcitonin hormone concentrations between hypocalcaemic and normocalcaemic preterm study. Serum phosphorus, magnesium, babies during the first three days of life support this i, and electrolyte concentrations, packed hypothesis. In contrast, the observation that hypoand acid base state were similar in calcaemic and normocalcaemic small for gestational mic and normocalcaemic small for gesta-age, full term infants showed similar trends in full term infants. No full term infant had thyrocalcitonin hormone concentrations during the lucose concentration lower than 2-22 study suggests a non-hormonal pathogenesis of the I 11 babies (five of whom were hypo-early hypocalcaemia in these babies. The interrupind six of whom were normocalcaemic) tion of the transplacental calcium transfer is probd with phototherapy.
ably more important in this group of babies. As it has been shown that defective vitamin D )calcaemic preterm or small for ges-metabolism is not a primary factor in the pathogenefull term infants had any important sis of early neonatal hypocalcaemia," and also that iptoms. All those with hypocalcaemia vitamin D supplementation fails to prevent early spontaneously, except for two (one neonatal hypocalcaemia in premature infants,2' by and one full term baby), whose early vitamin D and its active metabolites were not nia was followed by late hypocalcaemia, measured in this study. 
